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Name: Date:

What is a Bridge?

We are going to focus on the pieces of a bridge and the four basic bridge designs.

Pieces of a Bridge
Vocabulary
Abutment - A retaining wall supporting the ends of a bridge or viaduct.
Beam - A horizontal structure member supporting vertical loads by resisting bending. A girder is a larger beam, especially
when made of multiple plates. Deeper, longer members are created by using trusses.
Deck - The roadway portion of a bridge, including shoulders. Most bridge decks are constructed as reinforced concrete
slabs, but timber decks are still seen in rural areas and open-grid steel decks are used in some movable bridge designs.
Cable - Part of a suspension bridge extending from an anchorage over the tops of the towers and down to the opposite
anchorage. Suspenders or hangers are attached along its length to support the deck.
Column - A vertical, structural element, strong in compression.
Load - Weight distribution throughout a structure; loads caused by wind, earthquakes and gravity affect how weight is
distributed throughout a structure.
Pier - A vertical structure that supports the ends of a multi-span superstructure at a location between abutments. Also see
column.
Span - The horizontal space between two supports of a structure. Also refers to the structure itself. May be used as a noun
or a verb.

The clear span is the space between the inside surfaces of piers or other vertical supports.

The effective span is the distance between the centers of two supports.
Suspender - Tension members of a suspension bridge which hang from the main cable to support the deck. Also similar
tension members of an arch bridge which features a suspended deck. Also called hangers.
Truss Travel Systems — Placement of the deck for travel on the structure of a truss bridge

Deck - Travel system where the deck is on top of the bridge structure

Pony - Travel system where traffic travels under the bridge structure.

Through - Travel system where traffic travels through the middle of the bridge structure.

Types of Bridges

suspension

p———

cantilever cable-stayed
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Arch

o Arch bridges use compression forces to
transfer the load to the abutments.

o A series smaller arches will disperse
the load among smaller arches and the
and the force on the abutments.

Beam
« Beam bridges are built with horizontal 1’

beams set on vertical supports.

o If the beams crossing a span are too
long, they might not be able to support the
Truss
o Truss’s vertical and diagonal struts to

weight.
carry shear.

o The longer the spans are the more sup-
ports are required.

« Compression and tension work together
to carry the load.

o Truss Bridges have three travel systems
A Deck - on the top of the truss, Through
— through the middle of the truss system,
and Pony - travel system that in the base
of the truss system.

o There are several different truss styles
which are used for varying spans.

Suspension

« Suspension bridges use a combination of
tension and compression.

o Cables can only carry tension loads.

« Suspension bridges are light allowing
them to cross very long distances.

o The deck is suspended by the cable
systems that is supported by towers in the
middle span, and backstays on land.

« Because suspensions bridges are so light-
weight, measures have to be taken to avoid
high winds to effect them. The Tacoma

Narrows Bridge collapse in 1947 is a prime
example.

-
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Name Date

Finding Mississippi Bridges
Search online to find a Mississippi example of each bridge style and follow the directions for each bridge. Print an image of the
bridge and glue it into the box for each bridge. Notate the source of each of your images on the back of the worksheet.

1. Arch Bridge
a. Location:

b. Road/Highway a part of:

c. Date of construction:

d. Length of span:

e. Why do you think this bridge was chosen for this span:

2. Beam Bridge
a. Location:

b. Road/Highway a part of:

c. Date of construction:

d. Length of span:

e. Why do you think this bridge was chosen for this span:

3. Truss Bridge
a. Location:

b. Road/Highway a part of:

c. Date of construction:

d. Length of span:

e. What type of truss is this?

f. Why do you think this bridge was chosen for this span:

4. Suspension Bridge
a. Location:

b. Road/Highway a part of:

c. Date of construction:

d. Length of span:

e. Why do you think this bridge was chosen for this span:
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Name Date

Forces

Follow the instructions below. Write down your observations about the forces exerted on the various materials given
to you.

Force: fors/noun - strength or energy as an attribute of physical action or movement. “The force of the
winds pushed the tent over”

When designing and building bridges and other structures, architects and engineers must take into account the
various forces that will be applied to the structure. Bridges for example, have several forces that must be taken
into account. Below we are going to talk about the four main forces that effect a bridge and its design.

1. Compression
a. Take the wooden ruler. Hold each end of the ruler between the palms of your hands, and push your
hands together. What happens?

b. Take the shorter popsicle stick. Hold each end of stick between the palms of your hands, and push your
hands together. What happens?

c. What other words would you use to describe this force?

2. Tension
a. Take the piece of licorice. Grab each end of the licorice, and pull your hands apart. What happens?

b. Try this with the popsicle stick apart, is it easy? Why?

c. Try this with 2 popsicles sticks that have been glued together. What are your results?

d. What other words would you use to describe this force?
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3. Torsion
a. Take a piece of licorice. Grab each end of the licorice, and twist them in opposite direc-
tions several times. What happens?

b. Repeat this with the following materials and observe, record what happens and hypothesize
about the outcome of the force on each.
Popsicle stick

Pencil

Pretzel Stick

2 glued popsicle sticks

c.  What other words would you use to describe this force?

4. Shear
a. Take a popsicle stick and cut it with the scissors, describe the outcome.

b. What other words would you use to describe this force?

c. What parts of a bridge might be effected by this force and what would the outcome be?

5. Investigate resonance and vibrations and discuss the effect they have on the four major forces

and what damage they could cause to a bridge.
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Making a Bridge
Follow the instructions below. Write down your observations about the forces exerted on the various materials given
or found in your classroom.

1. Make a beam bridge out of the materials you have in your classroom.

2. Seta toy car on the “bridge,” have students make observations and identify the forces that are being enact-
ed by the car.

3. Work together to find something in the classroom that will create the right forces to support the toy car.
(Look at some of the other bridge styles to get ideas on how you might support the bridge.)

4. Change variables by increasing the number of cars and see what other materials can be used to support the
bridge.

5. Disrupt the bridge by taking one “pier” and start pushing up and down on side long of the deck. Which
force is this displaying?

6. Add something to the bridge to counteract the forces you just enacted on it.

7. Label the pieces of the bridge and the pieces they have added and what forces they represent or counteract.
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Name Date

Building a Bridge
Follow the instructions on the worksheet below to design and create a bridge that will have to cross a
gap or span of 127,

1. Research the best and strongest bridge design.

2. Develop your own design. While designing your bridge make sure to take into consideration the

following factor.
a. How are your forces distributed in this design?

b. Where will you need more support?
c. How to counteract any negative forces your bridge might encounter?
d. Any other features that you might be able to design to limit the negative forces on your bridge.

e. How heavy is your bridge? Is it too heavy?

f. Have you planned in 3D? How will you securely connect the bridge sides to make them one
sturdy piece?

3. Once you have completed the design/sketch of your bridge make a copy and outline it with a dark
marker.

4. Use toothpicks and white glue to create the bridge. The sides of the bridge.
a. Lay a piece of wax paper over a dark outline of the design.
b. Glue the pieces together on the wax paper to make the structure.
c. Repeat for the other side of the bridge.

5. When the bridge sides are done, connect them to form a bridge.

Talk to your teachers. If you are going to have a bridge competition you will need to build a platform set the testing bar on.
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Bridge Competition — Teacher Instructions

1.

N

If you would like to make a competition out of it set some limits at the beginning.
Some suggestions are:
a. Set a standard Length for the entire class - Strict 12” span to cross
b. Only allow a certain weight of toothpicks per bridge (80 grams)
c. Each bridge must have a flat deck in the middle or on the top (wherever the “traffic” is
supposed to cross.)

When bridges are complete, have students vote on which bridge they think will be the strongest

and why.

Make a 12” stable gap for the bridge to cross.

Get a testing bar with holes in each end, a chain, and a five gallon bucket, with
some weights.

Set the bar on the flat platform and hook up the bucket.

Add weight little, by little until the bridge breaks.

Weigh the bucket (pre-weigh the bucket) and subtract the weight of the bucket from the total.

Record the total weight that each bridge held.

Examine the winner’s designs and discuss the features of them that made them last longer.
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Vocabulary

accomplishment — noun- something done, achieved, or accomplished successfully

architect - ar-chi-tect - a person who designs buildings

boom - verb to experience a sudden rapid growth and expansion usually with an increase in prices
barracks - noun - a building or set of buildings used especially for lodging soldiers in garrison

civilian - noun - a person who is not a member of the military or of a police or firefighting force
commercial - adjective - emphasizing skills and subjects useful in business

conservation - noun - a careful preservation and protection of something; especially : planned management of a natural
resource to prevent exploitation, destruction, or neglect

corps - noun - a tactical unit usually consisting of two or more divisions and auxiliary arms and services
creed - noun - a set of fundamental beliefs; also : a guiding principle

crisis - noun - an unstable or crucial time or state of affairs in which a decisive change is impending; especially : one with
the distinct possibility of a highly undesirable outcome

disband - verb - to break up the organization of : dissolve
discharge - verb - to end the service of (someone) in a formal or official way : to release (someone) from duty

discrimination - noun - the practice of unfairly treating a person or group of people differently from other people or
groups of people

divert - verb - to take the attention of (someone) away from something or someone
employ - verb - to use or engage the services of or to provide with a job that pays wages or a salary

engineer - noun - a person who has scientific training and who designs and builds complicated products, machines, sys-
tems, or

environment - noun - the conditions that surround someone or something : the conditions and influences that affect the
growth, health, progress, etc., of someone or something

experiment - noun - something that is done as a test : something that you do to see how well or how badly it works
financial - adjective - relating to money

install - transitive verb - to make (a machine, a service, etc.) ready to be used in a certain place

illiterate - adjective - not knowing how to read or write

mandatory - adjective - required by a law or rule

segregation - noun - the separation or isolation of a race, class, or ethnic group by enforced or voluntary residence in a
restricted area, by barriers to social intercourse, by separate educational facilities, or by other discriminatory means
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MISSISSIPPI DEPARTMENT OF HISTORY LESSON PLANS
TEACHER EVALUATION
COMPLETE BOTH SIDES AND PLEASE MAIL OR FAX TO THE ADDRESS ON THE NEXT PAGE. THANK YOU!

TEACHER NAME

SCHOOL NAME & ADDRESS

EMAIL (OPTIONAL)

TOTAL NUMBER OF STUDENTS GRADE LEVEL

LESSON TITLE

1. Inyour opinion, did this unit elicit better than average student response; if so, how?

2. Which segments of the unit exceeded your students’ attention span?

3. Will this unit be of assistance to you in developing future classroom activities; if so, how?

4. How did this unit add to your earlier teaching on the same subject?

5. Would this teaching unit be handier to use as a:
____multi-day unit ____multi-week unit ___other

6. Were the activities and lessons appropriate for your students? How?
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Please rate the following lesson materials and activities by circling the appropriate number.
4=excellent, 3=good, 2=average, 1=inadequate

Directions and notes 4 3 2 1

Curricular Connections 4 3 2 1

Student worksheets 4 3 2 1 N/A

Interactive activities 4 3 2 1 N/A

Historic images 4 3 2 1 N/A

References and resources 4 3 2 1 N/A
Activity One 4 3 2 1
Activity Two 4 3 2 1 N/A
Elementary Activity Three 4 3 2 1 N/A
Elementary Activity Four 4 3 2 1 N/A
Secondary Activity Three 4 3 2 1 N/A
Secondary Activity Four 4 3 2 1 N/A
Extension Activities 4 3 2 1 N/A
Overall Lesson 4 3 2 1

We would appreciate any additional comments on this teaching unit and any suggestions for improve-
ment. Comments may be entered in the space below.

Museum Division
Mississippi Department of Archives and History
P.0O. Box 571, Jackson, MS 39205
Phone: 601-576-6800 Fax: 601-576-6815
outreachprograms@mdah.state.ms.us 34




